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Abstract
Background: The consumption of beverages contributes to diet quality and overall nutrition. Studies on malted
drinks, one of the widely consumed beverage choices among children in Asia, however, have received limited
attention. This study aimed to examine the prevalence of malted drink consumption and explored associations of
sociodemographic characteristics, nutrient intakes, weight status and physical activity levels with malted drink
consumption among primary school children in Malaysia.
Methods: Data for this analysis were from the MyBreakfast Study, a national cross-sectional study conducted from
April to October 2013 throughout all regions in Malaysia. A total of 2065 primary school children aged 6 to 12 years
were included in the present analysis. Data on two days 24-h dietary recall or record, anthropometry, physical
activity and screen time were recorded. Associations between malted drink consumption and related factors were
examined using binary logistic regression, adjusting for region, area, gender, ethnicity and household income.
Results: Among children aged 6 to12 years, 73.5 % reported consuming malted drinks for at least once per week.
Consumption of malted drinks was significantly associated with region (χ2 = 45.64, p < 0.001), gender (χ2 = 4.41, p = 0.036)
and ethnicity (χ2 = 13.74, p = 0.008). Malted drink consumers had similar total energy intake but higher micronutrient
intakes compared to non-consumers. High physical activity level (OR = 1.77, 95 % CI = 1.06, 2.99) and lower screen time
during weekends (OR = 0.93, 95 % CI = 0.86, 0.99) were independently associated with malted drink consumption among
6 to 9 year-old children, but not among 10 to 12 year-old children. No association was observed between malted drink
consumption and weight status.
Conclusions: Malted drink consumption is prevalent among Malaysian primary school children, particularly higher
among boys, indigenous children and those who lived in the East Coast region of Malaysia. Consuming malted drinks is
associated with higher micronutrient intakes and higher levels of physical activity, but not with body weight status.
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Background
Beverage consumption contributes to diet quality and
overall nutrition [1]. Trends in beverage consumption
among children have changed over the past several de-
cades [2]. Nationally representative data from the United
States (1977 – 2001) found that nutrient-poor beverages
such as soft drinks have displaced more nutritious bever-
ages such as milk among children [2, 3]. A large body of
literature has sought to examine the relationship be-
tween health status and the consumption of beverages
such as milk, fruit and vegetable juice, and sugar-
sweetened beverages [4, 5]. These beverages have been
linked to body weight status in a positive and/or nega-
tive manner across studies and beverage types [4, 5].
However, malted drinks, one of the most widely con-
sumed beverages among children and adolescents in
Asia [6, 7] have received limited attention.
Malted drinks are malt-based foods manufactured by
mixing malt with other cereal and legume flour with or
without whole milk or milk powder and/or cocoa powder
[8]. Malted drinks are positioned as nutritious beverages
in the market [8]. They are often marketed as containing
various nutrients, such as carbohydrate, protein, fats,
vitamin A, B, C and E, calcium, iron, phosphorus and
potassium [8]. Nonetheless, there is a lack of published lit-
erature on malted drink consumption. A study from
Singapore indicated that more than 50 % of children aged
7 to 10 years consumed malted drinks during weekdays
and weekends [6]. A recent study from Malaysia demon-
strated that combined circuit training with chocolate malt
drink supplementation had a significant effect on reducing
a bone resorption marker, which imposed positive effect
on bone health [9]. To our knowledge, no epidemiological
study has focused on examining the associations of malted
drink consumption with nutritional status and lifestyle
behaviour.
To address this gap in the literature, our study provides
new evidence on malted drink consumption patterns and
related characteristics using a nationally representative
sample of Malaysian primary school children. We esti-
mated the prevalence of malted drink consumption and
explored the associations of sociodemographic character-
istics, nutrient intakes, weight status, physical activity
levels and screen time with malted drink consumption.
Findings from the current study are important to
determine which are the sociodemographic characteristics
that relate to malted drink consumption, to understand
whether and by how much the consumption of malted
drinks by children contributes to them meeting nutrient
requirements, and whether it is associated with healthier
characteristics of children in Malaysia. Epidemiological
data show that children of lower socioeconomic status
consume diets of lower quality and are therefore less likely
to meet nutritional requirements [10]. Thus, the data
provided in the current study will inform the need for and
the targeting of intervention programs around the con-
sumption of malted drinks by Malaysian children.
Methods
Study design and participants
The data presented here were obtained from the
MyBreakfast Study. This was a cross-sectional study
which was conducted from April to October 2013 by
the Nutrition Society of Malaysia. Participants were se-
lected using a multistage sampling method based on
geographical location and ethnic group distribution.
The sample size was calculated according to the total
population of children aged 6 to 12 years in Malaysia
derived from the Population and Housing Census 2010
[11]. Data collection was carried out in five regions of
Malaysia, including Central, Southern, Northern, East
Coast and East Malaysia. Schools were randomly se-
lected based on a list of public primary schools in each
of the states in Malaysia as of 31st January 2011 [12].
Only children who were apparently healthy and with no
physical disabilities or learning difficulties were eligible
to participate in this study.
Permission to conduct the study was obtained from the
Ministry of Education Malaysia and State Department of
Education of all the states involved. Ethical approval was
obtained from Universiti Kebangsaan Malaysia Research
Ethics Committee (UKMREC), in accordance with the
Declaration of Helsinki. Written informed consent was
obtained from parents.
Data collection
A study information sheet, consent form and a question-
naire on socio-demographic background were sent to
parents. Parents were given one week to return the
consent form as well as the socio-demographic question-
naire if they agreed to participate in the study. An-
thropometric measurements of the children were
conducted in school. Questionnaires on physical activity
were self-administered with assistance to children aged
10 to 12 years in their classroom. For children aged 6 to
9 years, the questionnaires were answered by their par-
ents and collected at school on the following day. A brief
instruction about the questionnaire was sent to the par-
ents through short messaging system (SMS). The com-
pleteness of the questionnaire was checked once
collected. For children aged 10 to 12 years, questions
with missing data were interviewed and completed on
the spot. For children aged 6 to 9 years, all incomplete
questionnaires were returned to their parents with a
note on the part where they had missed along with an
SMS to inform about the missing part. The question-
naires were then re-collected on the next schooling day.
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Socio-demographic background
Data on socio-demographic background including the
child’s date of birth, gender, ethnicity, parents’ educational
level and monthly household income were obtained from
parents through a self-administered questionnaire.
Anthropometric measurement
Height was measured using a stadiometer (SECA 217,
Germany) to the nearest 0.1 cm, while weight was mea-
sured using a digital weighing scale (SECA Clara 803,
Germany) to the nearest 0.1 kg. All measurements were
taken twice and for each measurement, the mean value
was used in the analysis. Body mass index (BMI) was com-
puted using the formula: weight in kg/height in m2. BMI-
for-age Z-scores (BAZ) were determined using WHO
AnthroPlus Version 1.0.3 software and categorized using
WHO Growth Reference 2007 [13]. The cut-off points for
thinness and severe thinness were -2SD and -3SD respect-
ively, while the cut-off points for overweight and obesity
were +1SD and +2SD respectively [13].
Dietary intake assessment
For children aged 6 to 9 years, a food record form was
used to assess dietary intakes. This form was completed
by parents. Parents were asked to record all foods and
beverages that their children consumed on one weekday
and one weekend day. An instruction sheet on the de-
scription of food and beverage consumed in household
measurements was provided to assist parents in estimat-
ing serving sizes. For children aged 10 to 12 years, 24-h
dietary recall was conducted in a one-to-one interview
basis in school. Children were asked to recall all the
foods and beverages consumed in the past 24 h. A food
album and serving models were used to facilitate portion
size estimation. The 24-h dietary recall was conducted
for two days, namely one weekday and one weekend day
(i.e. children were interviewed on Monday to obtain
dietary data on Sunday). Malted drink consumers were
defined as respondents who reported consumption of
malted drinks on at least one of the record or recall
days. Energy and nutrient intakes were analysed using
NutritionistPro™ Software (Axxya Systems, 2008) based
principally on the Nutrient Composition of Malaysian
Foods [14]. The form (powder or liquid) and brand infor-
mation of malted drinks were collected, and up-to-date
nutrient values from food labels were used to estimate nu-
tritional composition. Owing to unavailability of vitamin
D content information from the Malaysian Food Com-
position database, vitamin D intake was analyzed based
on the food product labels. Dietary data were then
compared to the Recommended Nutrient Intakes
(RNI) for Malaysia [15].
Percentage of RNI achievement was categorized as
<80 %, 80–100 % and >100 %. Under- and over-reporters
of energy intake were determined by the ratio of mean en-
ergy intake against basal metabolic rate (BMR). Estimates
of BMR for different age groups of participants were cal-
culated using formulae by FAO/WHO/UNU (1985) [16],
Poh et al. (1999) [17] and Poh et al. (2004) [18]. Under-
and over-reporters were identified by using cut-off points
as used by Torun et al. (1996) [19]. For boys, an under-
reporter is defined as having energy intake of less than
1.39 BMR. For girls, an under-reporter is defined as hav-
ing energy intake of less than 1.30 BMR. An over-reporter
is defined as having energy intake of more than 2.24 BMR
for boys and more than 2.10 BMR for girls [19].
Physical activity assessment
Physical activity levels in the past seven days were assessed
by using the Physical Activity Questionnaire for Children
(PAQ-C) [20]. The PAQ-C is a self-administered seven-
day recall questionnaire designed to assess moderate to
vigorous physical activity in school-aged children. For
children aged 6 to 9 years, the PAQ-C were completed by
parents. For children aged 10 to 12 years, the PAQ-C were
self-administered at school. Total scores obtained from
PAQ-C were categorized into low (1.00–2.33), moderate
(2.34–3.66) and high (3.67–5.00) physical activity levels.
Questions on media screen time (total number of hours
per day of watching television and using computer) during
weekdays and weekends were asked at the end of the
questionnaires.
Statistical analysis
Data were analyzed using SPSS software version 20
(SPSS Inc. Chicago, Illinois, US). Categorical variables
were presented as numbers and percentages. Continuous
variables with normal distributions were presented as
means (m) and standard deviations (SD), whereas vari-
ables which are not normally distributed were presented
as medians (M) and percentiles (P5 and P95). Pearson
chi-square tests were used to examine the associations be-
tween categorical variables and malted drink consumption
status. Differences in the amount of malted drink con-
sumption across variables were compared using Kruskal-
Wallis test. Differences in total energy and nutrient
intakes between malted drink consumers and non-
consumers were compared using Mann–Whitney test. As-
sociations between malted drink consumption and related
factors were examined using binary logistic regression,
adjusting for confounders such as region, area, gender,
ethnicity and household income. Two sided p < 0.05 was
considered statistically significant at the 95 % confidence
interval.
Results
A total of 9592 children were invited to participate in
the study and 5785 agreed to take part, resulting in a
Jan Mohamed et al. BMC Public Health  (2015) 15:1322 Page 3 of 11
response rate of 60.3 %. Of the 5785 children who
agreed to take part, we only included those who had
completed data for two days food record (n = 2998) or
24-h dietary recall (n = 2334) in this study. Out of 5332
children with completed dietary data, only 38.7 % of
them were found to have acceptable reported dietary
data, resulting in a final sample of 2065 children.
Table 1 shows the distribution of malted drink con-
sumption status by participant characteristics. Overall, it
was found that 73.5 % of children aged 6 to 12 years con-
sumed malted drinks at least once per week. Percentage of
malted drink consumption in both age groups were simi-
lar (74.1 % in children aged 6 to 9 years; 72.7 % in children
aged 10 to 12 years). Univariate analysis revealed that
malted drink consumption was significantly associated
with regions (χ2 = 45.64 p < 0.001), gender (χ2 = 4.41,
p = 0.036), ethnicity (χ2 = 13.74, p = 0.008) and physical
activity levels (χ2 = 6.92, p = 0.031). Screen time during
weekends was found to be higher among malted
drink non-consumers than consumers (m = 4.44 vs.
4.11 h, p = 0.020). No significant differences in malted
drink consumption were shown across area, house-
hold income and weight status.
Table 2 shows the distribution of median daily intake
(g/day) of malted drinks according to the various socio-
demographic, behavioural and weight status characteris-
tics. The highest median daily intake of malted drinks
was found among children from the East Coast region of
Malaysia (M = 30.0 g) and this was significantly higher
than among children from the other regions in Malaysia.
Among children aged 6 to 9 years, the median intake of
malted drinks in the rural area was significantly higher
than the urban area (M = 22.4 g vs. 19.1 g respectively,
p < 0.001). Also, 6 to 9 year-old children who were over-
weight had the highest median intake of malted drinks
(p = 0.019). No significant differences in the median in-
take of malted drinks were observed across gender, ethnic
groups, household income and physical activity levels. A
larger amount of malted drinks were consumed during
weekends compared to weekdays.
Table 3 presents the comparison of median daily en-
ergy and nutrient intakes between malted drink con-
sumers and non-consumers among different age groups.
Malted drink consumers were found to have similar
daily intakes of energy, protein, fat, sodium and vitamin
D, but significantly higher intakes of vitamin C, thiamin,
riboflavin, niacin, calcium, iron and phosphorus com-
pared to non-consumers in both age groups. A larger
daily carbohydrate intake was observed in malted drink
consumers compared to non-consumers among children
aged 10 to 12 years (M = 227.21 g vs. 216.21 g respect-
ively, p = 0.023). Larger proportions of malted drink con-
sumers were found to meet the RNI for total energy intake,
protein, vitamin A, vitamin C, thiamin, riboflavin, niacin,
calcium and iron as compared to non-consumers. More
than 90 % of children from both groups did not meet the
RNI for vitamin D (Table 4).
Table 5 shows the association of BAZ, physical activity
level and screen time with malted drink consumption.
There were no significant associations between BAZ and
malted drink consumption in either age group. Physical
activity level and screen time during weekends were in-
dependently associated with malted drink consumption
among 6 to 9 year-old children. Children who partici-
pated in high physical activity levels had significantly
higher odds for consuming malted drinks than those who
were involved in low physical activity levels (OR = 1.77,
95 % CI = 1.06, 2.99). Children who spent more time on
watching television or using computer had significantly
lower odds for consuming malted drinks (OR = 0.93, 95 %
CI = 0.87, 1.00).
Discussion
The present study is one of the first to examine malted
drink consumption and associated factors among Malaysian
primary school children. Nationally, 73.5 % of children re-
ported consuming malted drinks at least once a week. Boys,
indigenous children, and those who lived in the East Coast
region of the country had a higher prevalence of malted
drink consumption. In addition, malted drink consumers
were found to have similar total daily energy intake but
higher daily micronutrient intakes compared to non-
consumers. High physical activity level and less screen time
were associated with greater likelihood of malted drink
consumption after adjustment for region, area, gender, eth-
nicity and household income. No association was observed
between malted drink consumption and weight status
among children.
There was a differential effect of gender on malted
drink consumption among the younger age group of
children only. This might reflect gender differences in
food preferences [21] and parental influences on food
choices in the early childhood stage [22]. Higher preva-
lence of malted drink consumption among indigenous
people could be attributed to the implementation of the
Malaysian Food Basket programme [23]. Malted drinks
are included as one of the food items in this programme
and are received by a majority of the indigenous people
due to food insecurity. From this aspect, malted drinks
could be perceived as healthy by indigenous parents and
therefore, encouraged amongst their children. A study
from the United States showed that consumption of bev-
erages such as sports and energy drinks were more
prevalent in higher income populations [24]. Another
study from Canada reported that consumption of soft
drinks and fruit juices were more prevalent in lower
socio-economic status population as determined based
on education, household income and employment status
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Table 1 Association between malted drink consumption (g/day) and related characteristics among Malaysian primary school children
6–9 years old 10–12 years old Total
Variables Consumers Non-Consumers Consumers Non-Consumers Consumers Non-Consumers
n (%) n (%) χ2 p-valuea n (%) n (%) χ2 p-valuea n (%) n (%) χ2 p-valuea
Overall 899 (74.1) 315 (25.9) 619 (72.7) 232 (27.3) 1518 (73.5) 547 (26.5)
Regions 38.54 <0.001 11.26 0.024 45.64 <0.001
Central 142 (67.6) 68 (32.4) 112 (71.3) 45 (28.7) 254 (69.2) 113 (30.8)
Southern 174 (81.3) 40 (18.7) 113 (77.4) 33 (22.6) 287 (79.7) 73 (20.3)
Northern 222 (65.1) 119 (34.9) 144 (64.9) 78 (35.1) 366 (65.0) 197 (35.0)
East Coast 198 (84.6) 36 (15.4) 119 (76.8) 36 (23.2) 317 (81.5) 72 (18.5)
East Malaysia 163 (75.8) 52 (24.2) 131 (76.6) 40 (23.4) 294 (76.2) 92 (23.8)
Area 0.05 0.821 0.14 0.707 0.01 0.928
Urban 616 (73.9) 218 (26.1) 414 (73.1) 152 (26.9) 1030 (73.6) 370 (26.4)
Rural 283 (74.5) 97 (25.5) 205 (71.9) 80 (28.1) 488 (73.4) 177 (26.6)
Gender 5.58 0.018 0.21 0.643 4.41 0.036
Boys 391 (77.6) 113 (22.4) 259 (73.6) 93 (26.4) 650 (75.9) 206 (24.1)
Girls 508 (71.5) 202 (28.5) 360 (72.1) 139 (27.9) 868 (71.8) 341 (28.2)
Ethnic groups 19.21 0.001 5.21 0.267 13.74 0.008
Malay 640 (75.2) 211 (24.8) 393 (70.8) 162 (29.2) 1033 (73.5) 373 (26.5)
Chinese 96 (63.6) 55 (36.4) 88 (76.5) 27 (23.5) 184 (69.2) 82 (30.8)
Indian 58 (76.3) 18 (23.7) 46 (79.3) 12 (20.7) 104 (77.6) 30 (22.4)
Indigenous people (East Malaysia) 103 (79.8) 26 (20.2) 87 (76.3) 27 (23.7) 190 (78.2) 53 (21.8)
Others 2 (28.6) 5 (71.4) 5 (55.6) 4 (44.4) 7 (43.8) 9 (56.2)
Income groups (RM) 5.95 0.203 4.66 0.324 5.32 0.256
< 1500 305 (75.9) 97 (24.1) 206 (74.4) 71 (25.6) 511 (75.3) 168 (24.7)
1501–3500 214 (71.6) 85 (28.4) 188 (76.7) 57 (23.3) 402 (73.9) 142 (26.1)
3501–5500 158 (74.5) 54 (25.5) 104 (71.2) 42 (28.8) 262 (73.2) 96 (26.8)
5501–7500 105 (80.2) 26 (19.8) 50 (69.4) 22 (30.6) 155 (76.4) 48 (23.6)
> 7500 99 (69.2) 44 (30.8) 57 (66.3) 29 (33.7) 156 (68.1) 73 (31.9)
BMI-for-age 3.12 0.538 3.62 0.460 4.86 0.302
Severe thinness 11 (68.8) 5 (31.2) 17 (63.0) 10 (37.0) 28 (65.1) 15 (34.9)
Thinness 56 (74.7) 19 (25.3) 52 (67.5) 25 (32.5) 108 (71.1) 44 (28.9)
Normal 690 (73.7) 246 (26.3) 455 (72.9) 169 (27.1) 1145 (73.4) 415 (26.6)
Overweight 72 (71.3) 29 (28.7) 61 (77.2) 18 (22.8) 133 (73.9) 47 (26.1)
















Table 1 Association between malted drink consumption (g/day) and related characteristics among Malaysian primary school children (Continued)
Physical activity level 10.83 0.004 0.36 0.836 6.92 0.031
Low 185 (67.3) 90 (32.7) 186 (73.2) 68 (26.8) 371 (70.1) 158 (29.9)
Moderate 594 (75.1) 197 (24.9) 383 (72.1) 148 (27.9) 977 (73.9) 345 (26.1)
High 120 (81.1) 28 (18.9) 49 (75.4) 16 (24.6) 169 (79.3) 44 (20.7)
Screen time, hoursb
Weekdays 4.62 (2.75) 2.27 (1.54) 0.33 0.742 4.18 (3.31) 2.33 (1.77) 0.86 0.392 2.23 (1.61) 2.30 (1.64) 0.85 0.397
Weekends 4.40 (2.38) 2.24 (1.44) 1.30 0.196 3.70 (3.08) 2.21 (1.83) 0.29 0.045 4.11 (2.71) 4.44 (3.01) 2.33 0.020
abased on Pearson Chi-Square test or independent t-test
















Table 2 Distribution of malted drink consumption by socio-demographic characteristics and various health-related factors among
Malaysian primary school children
6–9 years old 10–12 years old Total
Malted drinks, g/d (n = 899) Malted drinks, g/d (n = 619) Malted drinks, g/d (n = 1518)
Median (P5, P95) p-value
a Median (P5, P95) p-value
a Median (P5, P95) p-value
a
Total 20.0 (6.4, 60.0) 22.4 (9.5, 60.0) 20.0 (6.4, 60.0)
Regions <0.001 <0.001 <0.001
Central 15.9 (6.3, 45.5) 15.0 (6.3, 45.0) 15.0 (6.3, 45.0)
Southern 19.3 (6.5, 50.7) 30.0 (10.0, 77.1) 20.5 (6.6, 60.0)
Northern 15.8 (6.3, 47.9) 16.8 (6.3, 58.6) 16.0 (6.3, 53.8)
East Coast 30.0 (10.0, 67.3) 30.0 (10.0, 63.8) 30.0 (10.0, 67.3)
East Malaysia 20.0 (9.9, 65.5) 25.9 (10.0, 64.9) 25.0 (10.0, 65.0)
Area <0.001 0.802 0.003
Urban 19.1 (6.3, 51.3) 22.4 (6.4, 60.0) 20.0 (6.4, 60.0)
Rural 22.4 (6.5, 67.3) 22.5 (10.0, 60.0) 22.4 (7.5, 60.0)
Gender 0.282 0.839 0.355
Boys 20.0 (6.4, 60.0) 22.4 (6.5, 63.5) 20.0 (6.4, 60.0)
Girls 20.0 (6.3, 60.0) 22.4 (9.5, 60.0) 20.0 (6.4, 60.0)
Ethnic groups 0.051 0.724 0.063
Malay 20.0 (6.3, 60.0) 21.5 (9.5, 60.0) 20.0 (6.4, 60.0)
Chinese 15.0 (6.3, 45.0) 22.0 (6.3, 60.0) 18.2 (6.3, 47.9)
Indian 20.0 (6.4, 64.1) 28.5 (4.8, 76.8) 23.2 (6.4, 66.4)
Indigenous people (East Malaysia) 20.0 (7.5, 67.6) 22.4 (10.0, 65.0) 20.0 (9.9, 65.4)
Others 37.5 (15.0, 60.0) 15.0 (10.0, 72.4) 15.0 (10.0, 60.0)
Income groups (RM) 0.286 0.446 0.100
< 1500 20.0 (6.4, 66.5) 22.7 (7.2, 66.3) 20.0 (6.5, 65.9)
1501–3500 22.1 (6.3, 60.0) 22.4 (8.6, 60.0) 22.3 (6.4, 60.0)
3501–5500 19.0 (6.3, 45.1) 20.0 (6.4, 55.8) 19.0 (6.4, 45.0)
5501–7500 20.0 (6.3, 50.9) 15.0 (9.5, 59.1) 19.5 (6.3, 52.3)
> 7500 21.3 (6.4, 60.0) 30.0 (9.5, 72.7) 23.0 (7.8, 60.5)
Days of week NA NA NA
Weekday 22.5 (6.4, 60.0) 28.0 (9.5, 64.0) 25.0 (7.5, 60.0)
Weekend 25.0 (6.7, 60.0) 30.0 (9.5, 66.0) 26.9 (9.5, 62.3)
BMI-for-age 0.019 0.794 0.105
Severe thinness 15.0 (8.0, 50.0) 26.9 (6.4, 67.3) 19.5 (7.1, 64.0)
Thinness 17.5 (6.1, 61.1) 25.9 (9.5, 64.4) 20.0 (6.3, 60.0)
Normal 20.0 (6.4, 59.3) 20.4 (9.5, 60.0) 20.0 (6.4, 60.0)
Overweight 27.8 (6.5, 76.5) 25.0 (6.0, 84.7) 26.9 (6.4, 82.9)
Obese 22.2 (6.4, 51.2) 29.5 (6.5, 69.4) 22.3 (6.5, 54.1)
Physical activity level 0.668 0.855 0.825
Low 20.0 (6.3, 60.0) 22.4 (7.7, 60.0) 22.2 (6.4, 60.0)
Moderate 20.0 (6.4, 52.4) 22.4 (9.5, 60.0) 20.0 (6.4, 60.0)
High 20.0 (6.3, 67.3) 20.0 (6.3, 60.0) 20.0 (6.3, 66.1)
NA not applicable
abased on Kruskal Wallis test
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[25]. However, our results did not show any association
between malted drink consumption and household in-
come. This finding may be potentially explained by the
acceptable price range of malted drinks in the market.
Our study revealed that total daily energy intake was
comparable between malted drink consumers and non-
consumers, and no association was found between
malted drink consumption and weight status. These
findings suggest that malted drink consumption did not
contribute to positive energy balance and weight gain
during childhood. This is in contrast to the findings
from other studies which examined the association be-
tween sugar-sweetened beverages and body weight. A re-
view article from the United States concluded that
consumption of sugar-sweetened beverages promoted
excess energy intake and reducing the intake of these
beverages had beneficial effects on body weight [26]. On
the other hand, a study from Australia reported that
milk consumption among children was not associated
with adverse effects on body weight measures [27]. The
possible explanation can be the differential effects on sa-
tiety due to nutritional and sensorial differences between
beverages [28]. Our findings support the literature
around the lack of satiety of more liquid beverages such
as soft drinks and greater satiety of more viscous bever-
ages such as milk to protect against overweight [28]. It
seems likely that malted drinks may be considered as
more viscous beverages which may have high satiation
and fullness effects, hence do not contribute to overcon-
sumption, excess energy intake then to weight gain [29].
Children who consumed malted drinks generally had
greater micronutrient intakes than non-consumers. Fur-
thermore, malted drink consumers were more likely to
meet the RNI for total energy intake, protein, vitamin A,
vitamin C, thiamin, riboflavin, niacin, calcium and iron.
These findings suggest that malted drink consumption
can be an effective and simple dietary strategy to im-
prove overall diet quality. However, we recognize that
there is a possibility of other food choices that might
drive the association with greater micronutrient intakes
among the malted drink consumers, and this warrants
further investigation. In the current market, most malted
drinks are fortified with multiple micronutrients [8] and
as such, they are commonly used as multivitamin sup-
plementation products in several intervention studies
[9, 30]. An improvement in micronutrient status of thia-
min, riboflavin, niacin, vitamin C and iron were re-
ported among 7 to 10 year-old Indian children after
supplementation with fortified chocolate malt drinks
[30], which is consistent with our findings. However,
low vitamin D intake was prevalent in all children, sug-
gesting that malted drinks and most other foods con-
sumed by the children are poor sources of vitamin D.
As reported by Khor et al. (2011) [31], only a few foods
in Malaysia have been fortified with vitamin D. This ex-
plains the low intake of vitamin D among children
Table 3 Comparison of daily energy and nutrient intakes between malted drink consumers and non-consumers








consumers (n = 232)
Median (P5, P95) Median (P5, P95) p-value
a Median (P5, P95) Median (P5, P95) p-value
a
Energy, kcal 1717 (1341, 2305) 1685 (1324, 2311) 0.303 1842 (1439, 2481) 1804 (1399, 2534) 0.145
Protein, g 76.21 (48.44, 140.43) 74.06 (48.55, 123.12) 0.114 78.13 (51.20, 159.01) 77.76 (46.15, 147.06) 0.457
Carbohydrate, g 210.86 (148.84, 294.28) 206.11 (137.49, 298.00) 0.192 227.21 (153.79, 318.42) 216.21 (152.96, 315.16) 0.023
Fat, g 66.35 (41.96, 96.56) 64.95 (41.68, 101.23) 0.866 68.8 (45.41, 105.48) 70.14 (44.88, 106.76) 0.850
Vitamin A, mg
RE
978.12 (361.47, 1889.26) 866.68 (339.83, 1894.77) 0.002 1024.53 (381.12, 1977.13) 1032.63 (318.73, 2187.71) 0.832
Vitamin C, mg 50.74 (15.65, 169.58) 34.72 (4.67, 136.26) <0.001 50.43 (13.15, 155.90) 33.99 (3.43, 150.52) <0.001
Thiamin, mg 0.91 (0.51, 1.69) 0.73 (0.33, 1.80) <0.001 0.92 (0.50, 1.67) 0.68 (0.35, 1.70) <0.001
Riboflavin, mg 1.30 (0.77, 2.44) 1.17 (0.56, 2.92) <0.001 1.29 (0.75, 2.49) 1.09 (0.58, 2.29) <0.001
Niacin, mg 13.46 (7.46, 22.79) 11.32 (6.05, 23.26) <0.001 14.10 (7.91, 25.88) 12.54 (6.80, 27.28) <0.001
Sodium, mg 1824.83 (875.06, 3335.37) 1881.77 (930.79, 3666.17) 0.292 2030.10 (1011.56,
3809.62)
2104.22 (1057.52, 3619.97) 0.822
Calcium, mg 606.67 (329.92, 1088.71) 485.06 (237.27, 1152.42) <0.001 591.13 (312.85, 1091.59) 496.45 (212.89, 980.32) <0.001
Iron, mg 17.58 (9.97, 33.21) 15.70 (8.24, 32.53) <0.001 20.42 (10.29, 38.31) 18.96 (8.73, 37.18) 0.047
Phosphorus, mg 1230.50 (638.37, 2057.25) 1093.03 (495.73, 1916.28) <0.001 1242.43 (640.27, 2063.06) 1161.45 (482.4, 2162.81) 0.026
Vitamin D, μg 0.16 (0, 4.31) 0.08 (0, 3.96) 0.785 0 (0, 3.91) 0 (0, 5.77) 0.979
a based on Mann–Whitney test
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which is supported by high prevalence of serum vitamin
D deficiency in previous studies [31, 32]. It is possible
that malted drinks could be fortified with vitamin D and
used as one of the medium to improve children’s vita-
min D status.
It has been reported that sedentary behaviour and ex-
tended periods of media use are associated with less
healthy food preferences [25, 33]. However, our study
found that high physical activity level and less screen
time were associated with greater likelihood of malted
drink consumption. These associations were only shown
to be statistically significant among children aged 6 to
9 years, revealing the importance of life stage factors. An
intervention study demonstrated that fortified chocolate
malt drink supplementation improved physical perform-
ance measures in Indian children aged 7 to 10 years
[30]. Our study indicated that malted drink consumption
was linked with physically active behaviour in younger
children, suggesting this group of children or parents may
perceive malted drinks as healthful beverages. The
parental and children’s perceptions on the health benefits
of malted drinks may be further influenced by the malted
Table 4 Distribution of RNI achievements among malted drink consumers and non-consumers according to gender
Boys Girls








RNI achievement, n (%) RNI achievement, n (%) RNI achievement, n (%) RNI achievement, n (%)
<80 80–100 <80 80–100 <80 80–100 <80 80–100
Energy, Kcal
6–9 years old 1780 19 (4.9) 372 (95.1) 6 (5.3) 107 (94.7) 1590 16 (3.1) 492 (96.9) 6 (3.0) 196 (97.0)
10–12 years old 2180 70 (27.0) 189 (73.0) 20 (21.5) 73 (78.5) 1990 89 (24.7) 271 (75.3) 2 (1.4) 137 (98.6)
Protein, g
6–9 years old 32 0 391 (100.0) 0 113 (100.0) 32 0 508 (100.0) 0 202 (100.0)
10–12 years old 45 0 259 (100.0) 1 (1.1) 93 (100.0) 46 1 (0.3) 359 (99.7) 0 139 (100.0)
Vitamin A, mg RE
6–9 years old 500 21 (5.4) 370 (94.6) 9 (8.0) 104 (92.0) 500 31 (6.1) 477 (93.9) 14 (6.9) 188 (93.1)
10–12 years old 600 27 (10.4) 232 (89.6) 7 (7.5) 86 (92.5) 600 45 (12.5) 315 (87.5) 10 (7.2) 129 (92.8)
Vitamin C, mg
6–9 years old 35 83 (21.2) 308 (78.8) 45 (39.8) 68 (60.2) 35 98 (19.3) 410 (80.7) 86 (42.6) 116 (57.4)
10–12 years old 65 135 (52.1) 124 (47.9) 59 (63.4) 56 (60.2) 65 189 (52.5) 171 (47.5) 60 (43.2) 79 (56.8)
Thiamin, mg
6–9 years old 0.9 91 (23.3) 300 (76.7) 57 (50.4) 56 (49.6) 0.9 148 (29.1) 360 (70.9) 97 (48.0) 105 (52.0)
10–12 years old 1.2 132 (51.0) 127 (49.0) 46 (49.5) 47 (50.5) 1.1 169 (46.9) 191 (53.1) 82 (59.0) 57 (41.0)
Riboflavin, mg
6–9 years old 0.9 9 (2.3) 382 (97.7) 10 (8.8) 103 (91.2) 0.9 22 (4.3) 486 (95.7) 24 (11.9) 178 (88.1)
10–12 years old 1.3 64 (24.7) 195 (75.3) 13 (14.0) 80 (86.0) 1.0 37 (10.3) 323 (89.7) 20 (14.4) 119 (85.6)
Niacin, mg
6–9 years old 12 51 (13.0) 340 (87.0) 33 (29.2) 80 (70.8) 12 81 (15.9) 427 (84.1) 62 (30.7) 140 (69.3)
10–12 years old 16 81 (31.3) 178 (68.7) 15 (16.1) 78 (83.9) 16 144 (40.0) 216 (60.0) 47 (33.8) 92 (66.2)
Calcium, mg
6–9 years old 700 150 (38.4) 241 (61.6) 63 (55.8) 50 (44.2) 700 229 (45.1) 279 (54.9) 126 (62.4) 76 (37.6)
10–12 years old 1000 195 (75.3) 64 (24.7) 51 (54.8) 42 (45.2) 1000 300 (83.3) 60 (16.7) 95 (68.3) 44 (31.7)
Iron, mg
6–9 years old 9 or 6 1 (0.3) 390 (99.7) 2 (1.8) 111 (98.2) 9 or 6 1 (0.2) 507 (99.8) 1 (0.5) 201 (99.5)
10–12 years old 15 or 10 4 (1.5) 255 (98.5) 0 93 (100.0) 14 or 9 2 (0.6) 358 (99.4) 0 139 (100.0)
Vitamin D, μg
6–9 years old 5 372 (95.1) 19 (4.9) 108 (95.6) 5 (4.4) 5 474 (93.3) 34 (6.7) 193 (95.5) 9 (4.5)
10–12 years old 5 245 (94.6) 14 (5.4) 88 (94.6) 5 (5.4) 5 344 (95.6) 16 (4.4) 128 (92.1) 11 (7.9)
RNI Recommended Nutrient Intake
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drink advertisements which show pictures of athletes on
the packaging and in mass media in Malaysia.
There are several limitations of this study that should
be acknowledged. Many participants were excluded due
to incomplete dietary information and misreporting of
dietary data, and therefore generalizability of the find-
ings may be limited. Only two days of 24-h dietary re-
calls or records were collected and this may not reflect
habitual consumption patterns. Fluctuation of food in-
takes from day to day may lead to misclassification of
participants according to malted drink consumption
(i.e. those who reported no malted drink consumption
during the past 24 h may not imply that they did not
consume it at all). Different nutritional assessment
methods were used between age groups, though the
study attempts to orient the respondent to recall/record
the food accurately, nevertheless, under or over report
may occurs and not reflecting actual food intake. In
addition, parental reports of dietary intake may be sub-
jected to errors if the children attended day care. More-
over, data on vitamin D intake should be interpreted
cautiously. Values of vitamin D were obtained from
nutrition information panels only which could lead to
under-estimation. This is due to the unavailability of
vitamin D content information in the Malaysian Food
Composition database. Nevertheless, it highlights an
important issue and concern about dietary vitamin D
deficiency in our population. Ultimately, the cross-
sectional nature of study design restricted our ability to
establish causal inferences. It has been proposed that
the relation between food intake and body weight may
vary with different life stages due to alterations in
physiological development, social and environmental
factors [34]. Therefore, longitudinal studies are required
to assess malted drink consumption pattern over time
and health outcomes. Despite these limitations, the
current study is important to provide valuable
information to public health efforts targeting consump-
tion of nutritious beverages.
Conclusions
In conclusion, malted drink consumption is prevalent
among Malaysian primary school children, particularly
among boys, indigenous children and those who lived in
the East Coast region of Malaysia. It was found that
malted drink consumers had better micronutrient intakes
and were more physically active than non-consumers of
malted drinks. There was no observed association be-
tween malted drink consumption and weight status. These
findings suggest that malted drinks are a micronutrient-
rich beverage which are unlikely to promote excess energy
intake and obesity risk, at the consumption pattern in the
population assessed.
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Table 5 Association of body weight status, physical activity level and screen time with malted drink consumptiona
Variables 6–9 years old 10–12 years old
Odd Ratio (95 % CI) p-value Odd Ratio (95 % CI) p-value
BMI-for-age
BMI-for-age Z-score 1.02 (0.92, 1.13) 0.729 1.05 (0.95, 1.18) 0.341
Physical activity level
Low 1.00 (Reference) 1.00 (Reference)
Moderate 1.33 (0.97, 1.82) 0.079 0.93 (0.65, 1.34) 0.711
High 1.77 (1.06, 2.99) 0.031 1.12 (0.56, 2.25) 0.757
Screen time, hours
Weekdays 1.06 (0.94, 1.20) 0.361 1.02 (0.92, 1.14) 0.697
Weekends 0.93 (0.86, 0.99) 0.032 0.95 (0.90, 1.01) 0.133
aAdjusted for region, area, gender, ethnicity and household income, using multivariate logistic regression. Level of significance was set at 0.05 (two-tailed)
Jan Mohamed et al. BMC Public Health  (2015) 15:1322 Page 10 of 11
Author details
1Nutrition Programme, School of Health Sciences, Universiti Sains Malaysia,
16150 Kubang Kerian, Kelantan, Malaysia. 2KK Research Centre, KK Women’s
and Children’s Hospital, Bukit Timah Road, Singapore 229899, Singapore.
3Department of Nutrition and Dietetics, Faculty of Medicine and Health
Sciences, Universiti Putra Malaysia, 43400 Serdang, Selangor Darul Ehsan,
Malaysia. 4School of Healthcare Sciences, Faculty of Health Sciences,
Universiti Kebangsaan Malaysia, Jalan Raja Muda Abd Aziz, 50300 Kuala
Lumpur, Malaysia. 5Department of Nutrition and Dietetics, School of Health
Sciences, International Medical University, No.126, Jalan Jalil Perkasa 19, Bukit
Jalil, 57000 Kuala Lumpur, Malaysia. 6Sports Science Programme, Faculty of
Sports Science and Recreation, Universiti Teknologi MARA, 40450 Shah Alam,
Selangor Darul Ehsan, Malaysia. 7Cereal Partners Worldwide, Chemin du
Viaduc 1. Prilly, Lausanne 1008, Switzerland. 8Nestlé Research Center, Vers
chez les Blanc, 1000 Lausanne, Switzerland. 9Nestlé R&D Center, 2655633, 29
Quality Road, 618802 Singapore, Singapore. 10Nutrition Society of Malaysia, c/
o Division of Human Nutrition, Institute for Medical Research, Kuala Lumpur,
Malaysia.
Received: 19 May 2015 Accepted: 21 December 2015
References
1. LaRowe TL, Moeller SM, Adams AK. Beverage patterns, diet quality, and
body mass index of US preschool and school-aged children. J Am Diet
Assoc. 2007;107(7):1124–33.
2. Nielsen SJ, Popkin BM. Changes in beverage intake between 1977 and 2001.
Am J Prev Med. 2004;27(3):205–10.
3. Nicklas TA. Calcium intake trends and health consequences from childhood
through adulthood. J Am Coll Nutr. 2003;22(5):340–56.
4. Hasnain SR, Singer MR, Bradlee ML, Moore LL. Beverage intake in early
childhood and change in body fat from preschool to adolescence. Child
Obes. 2014;10(1):42–9.
5. Massougbodji J, Le Bodo Y, Fratu R, De Wals P. Reviews examining sugar-
sweetened beverages and body weight: correlates of their quality and
conclusions. Am J Clin Nutr. 2014;99(5):1096–104.
6. Goh DY, Jacob A. Children’s consumption of beverages in Singapore:
knowledge, attitudes and practice. J Paediatr Child Health. 2011;47(7):465–72.
7. Nurul-Fadhilah A, Teo PS, Huybrechts I, Foo LH. Infrequent breakfast
consumption is associated with higher body adiposity and abdominal
obesity in Malaysian school-aged adolescents. PLoS One. 2013;8(3):e59297.
8. ConsumerVoice. Health drinks making milk richer. 2013. http://
consumeraffairs.nic.in/consumer/writereaddata/Health_Drink.pdf. Accessed
11 Dec 2014.
9. Lau SJ, Ooi FK. Changes in blood bone turnover markers following
combined circuit training programme and chocolate malt drink
supplementation in young males. MR Int J Appl Health Sci. 2014;1:30–8.
10. Darmon N, Drewnowski A. Does social class predict diet quality? Am J Clin
Nutr. 2008;87(5):1107–17.
11. Department of Statistics Malaysia. Preliminary Count Report: Population and
Housing Census of Malaysia 2010. Putrajaya: Department of Statistics
Malaysia; 2010.
12. Ministry of Education Malaysia. Educational Management Information
System. Senarai Sekolah Menengah di Selangor seperti pada 31 Januari
2011. 2011. https://emisportal.moe.gov.my/. Accessed 10 April 2014.
13. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J.
Development of a WHO growth reference for school-aged children and
adolescents. Bull World Health Organ. 2007;85(9):660–7.
14. Tee ES, Ismail MN, Mohd Nasir A, Khatijah I. Nutrient composition of
Malaysian foods. 4th ed. Kuala Lumpur: Malaysian Food Composition
Database Programme c/o Institute for Medical Research; 1997.
15. NCCFN. Recommended nutrient intakes for Malaysia. A report of the Technical
Working Group on Nutritional Guidelines. Putrajaya: National Coordinating
Committee on Food ad Nutrition, Ministry of Health Malaysia; 2005.
16. FAO/WHO/UNU. Expert Consultation on Energy and Protein Requirements.
WHO Technical Report Series No. 724; 1985.
17. Poh BK, Ismail M, Zawiah H, Henry C. Predictive equations for the
estimation of basal metabolic rate in Malaysia adolescents. Malays J Nutr.
1999;5(1):1–14.
18. Poh BK, Ismail MN, Ong HF, Norimah AK, Safiah MY. BMR predictive
equations for Malaysian adolescents aged 12–18 years. Final Report for IRPA
06-02-02-0096 Research Project. Kuala Lumpur: Faculty of Allied Health
Sciences, Universiti Kebangsaan Malaysia; 2004.
19. Torun B, Davies PS, Livingstone MB, Paolisso M, Sackett R, Spurr GB. Energy
requirements and dietary energy recommendations for children and
adolescents 1 to 18 years old. Eur J Clin Nutr. 1996;50 Suppl 1:S37–80.
20. Kowalski KC, Crocker PRE, Donen RM. The Physical Activity Questionnaire for
Older Children (PAQ-C) and Adolescents (PAQ-A) Manual. Saskatoon:
College of Kinesiology, University of Saskatchewan; 2004.
21. Kimura S, Endo Y, Minamimae K, Kanzaki S, Hanaki K. Gender differences in
childhood food preference: evaluation using a subjective picture choice
method. Pediatr Int. 2014;56(3):389–94.
22. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior:
conception to adolescence. J Law Med Ethics. 2007;35(1):22–34.
23. Ministry of Rural and Regional Development. Balance Supplement Food
Programme. 2013. www.rurallink.gov.my/en/program-makanan-tambahan-
seimbang. Accessed 23 November 2014.
24. Park S, Onufrak S, Blanck HM, Sherry B. Characteristics associated with
consumption of sports and energy drinks among US adults: National Health
Interview Survey, 2010. J Acad Nutr Diet. 2013;113(1):112–9.
25. Pabayo R, Spence JC, Cutumisu N, Casey L, Storey K. Sociodemographic,
behavioural and environmental correlates of sweetened beverage consumption
among pre-school children. Public Health Nutr. 2012;15(8):1338–46.
26. Ebbeling CB. Sugar-sweetened beverages and body weight. Curr Opin
Lipidol. 2014;25(1):1–7.
27. Fayet F, Ridges LA, Wright JK, Petocz P. Australian children who drink milk
(plain or flavored) have higher milk and micronutrient intakes but similar body
mass index to those who do not drink milk. Nutr Res. 2013;33(2):95–102.
28. Harper A, James A, Flint A, Astrup A. Increased satiety after intake of a
chocolate milk drink compared with a carbonated beverage, but no
difference in subsequent ad libitum lunch intake. Br J Nutr. 2007;97:579–83.
29. McCrickerd K, Chambers L, Yeomans MR. Fluid or fuel? The context of
consuming a beverage is important for satiety. PLoS One. 2014;9(6):e100406.
30. Vaz M, Pauline M, Unni US, Parikh P, Thomas T, Bharathi AV, et al.
Micronutrient supplementation improves physical performance measures in
Asian Indian school-age children. J Nutr. 2011;141(11):2017–23.
31. Khor GL, Chee WS, Shariff ZM, Poh BK, Arumugam M, Rahman JA, et al.
High prevalence of vitamin D insufficiency and its association with BMI-for-
age among primary school children in Kuala Lumpur, Malaysia. BMC Public
Health. 2011;11:95.
32. Poh BK, Ng BK, Siti Haslinda MD, Nik Shanita S, Wong JE, Budin SB, et al.
Nutritional status and dietary intakes of children aged 6 months to 12 years:
findings of the Nutrition Survey of Malaysian Children (SEANUTS Malaysia).
Br J Nutr. 2013;110 Suppl 3:S21–35.
33. Larson N, Dewolfe J, Story M, Neumark-Sztainer D. Adolescent consumption
of sports and energy drinks: linkages to higher physical activity, unhealthy
beverage patterns, cigarette smoking, and screen media use. J Nutr Educ
Behav. 2014;46(3):181–7.
34. Zheng M, Rangan A, Olsen NJ, Bo Andersen L, Wedderkopp N, Kristensen P,
et al. Sugar-sweetened beverages consumption in relation to changes in
body fatness over 6 and 12 years among 9-year-old children: the European
Youth Heart Study. Eur J Clin Nutr. 2014;68(1):77–83.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Jan Mohamed et al. BMC Public Health  (2015) 15:1322 Page 11 of 11
